A novel Gram-stain-positive, motile and facultatively anaerobic strain, designated NC2-31 T , was isolated from sediment from the coast of Weihai, PR China. Optimal growth occurred at 37 C, pH 7.5 and with 2.0-3.0 % (w/v) NaCl. MK-7 was the major respiratory quinone. Meso-diaminopimelic acid was a diagnostic diamino acid in the peptidoglycan. The major polar lipids of NC2-31 T were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylethanolamine (PE). The genomic DNA G+C content of the strain was 46.3 mol%. The predominant cellular fatty acids (>10.0 %) of NC2-31 T were iso-C 15 : 0 (18.9 %), anteiso-C 15 : 0 (15.8 %), summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (15.3 %) and iso-C 16 : 0 (10.3 %). Phylogenetic analysis based on 16S rRNA gene sequences revealed that NC2-31 T should be classified as representing a member of the genus
The genus Bacillus, belonging to the family Bacillaceae, is an extensive and heterogeneous group. By September 22, 2017 , it consists of 342 species and seven subspecies, with Bacillus subtilis as the type species (http://www.bacterio.net/bacillus. html). Members of this genus are ubiquitous in nature including environmental and pathogenic species. Many species have been isolated from diverse marine environments, such as Bacillus alveayuensis [1] , Bacillus oceanisediminis [2] , Bacillus abyssalis [3] etc. In the present study, a novel marine strain, designated NC2-31
T , belonging to the genus Bacillus, is characterized using a polyphasic approach.
Strain NC2-31
T was isolated from a sediment sample collected from the coast of Weihai, PR China (37 25¢ 07.91 † N, 121 59¢ 48 † E) on marine agar 2216 (MA; Difco) using the standard dilution plating method. The plates were incubated at 28 C for 7 days, and NC2-31 T was isolated and stored at À80 C in sterile 15 % (v/v) glycerol supplemented with 1 % (w/v) NaCl.
The type strains Bacillus zeae LMG 29876 T , Bacillus subtilis subsp. subtilis JCM 1465 T , Bacillus foraminis KCTC 13565 T and Bacillus taeanensis KCTC 3918 T , purchased from the corresponding collection centres, were used as reference strains for comparative purposes and were cultivated under the same conditions as NC2 -31 T .
The draft genome of NC2-31 T was sequenced by Shanghai Personal Biotechnology (Shanghai, China), using the Illumina HiSeq platform. Raw sequencing data assembly was performed using Newbler (version 2.8) and Gap Closer (http://soap.genomics.org.cn/soapdenovo.html). The draft genome sequence of NC2-31
T yielded a genome of 4 235 284 bp in length after assembly, producing 91 contigs, and the N50 value was 83 947. All contigs were larger than 534 bp, and the largest was 186 582 bp. The genomic DNA G+C content of NC2-31 T was determined from the genome sequence. Average nucleotide identity (ANI) values between two genomes were calculated using the OrthoANIu algorithm (www.ezbiocloud.net/tools/ani) [4] . The complete 16SrRNA gene sequence of NC2-31 T (1588 bp) obtained from the draft genome was deposited in the GenBank database. The 16S rRNA gene sequence was analyzed using the EzTaxon-e server (http://www.ezbiocloud.net/) [5] . Phylogenetic analysis was performed using the ARB software package [6] and the All-Species Living Tree Project (LTP) [7] database release 128. Sequences not included in the LTP database were aligned with SINA Alignment Service (https:// www.arb-silva.de/aligner/) [8] and manually edited by removing unaligned nucleotides at the ends. The aligned sequences were imported into the Living Tree Project. Phylogenetic trees were reconstructed with the maximum-likelihood method using RAxML 8 [9] with the GTRGAMMA model, the neighbour-joining method with Jukes-Cantor correction [10] and the maximum-parsimony method using DNAPARS version 3.6 [11] . T within the genus Bacillus. The topology was supported by the maximum-parsimony method (Fig. S1a , available in the online version of this article). In the neighbour-joining phylogenetic tree (Fig. S1b) , strain NC2-31 T was included in the group of the genus Bacillus, though it did not form a coherent cluster with Bacillus zeae JJ-247 T . The topology was also supported by phylogenetic trees of NC2-31 T and closely related strains within the family Bacillaceae (Fig. S2a-c) 
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Paucisalibacillus globulus B22 T (AM114102) the species threshold of 95-96 % [20] . The highest 16S rRNA gene sequence similarity (95.5 %) between NC2-31 T and the most closely related strain is clearly consistent with species-level differences (98.65 %) [21] .
To characterize the novel strain, standard phenotypic tests were selected according to the recommended minimal standards for describing novel taxa of aerobic, endosporeforming bacteria [22] . NC2-31
T grew well in modified marine broth 2216 (BD; Difco), which was supplemented with 0.2 % (w/v) glucose. The growth temperatures were tested at 4, 10, 16, 20, 25, 28, 30, 33, 37, 40, 45 and 50 C respectively in modified MB for 2 days. NaCl tolerance was investigated using NaCl-free modified MB (prepared according to the modified MB formula without NaCl) supplemented with 0-10 % (w/v) NaCl, with increments of 1.0 %. The effects of pH were determined by adding the appropriate buffers, including MES (for pH 5.5 and 6.0), PIPES (for pH 6.5 and 7.0), HEPES (for pH 7.5 and 8.0), Tricine (for pH 8.5) and CAPSO (for pH 9.0, 9.5 and 10.0) to modified MB. The buffers were added at a concentration of 20 mM. The results for temperature, salt tolerance and pH were recorded by measuring OD 600 . Growth under anaerobic conditions was determined after incubation on MA with or without 0.1 % (w/v) KNO 3 in an anaerobic chamber filled with a gas mixture (N 2 : H 2 : CO 2 at 80 : 10 : 10 by volume) for two weeks at 37 C. To detect spores, NC2-31 T was cultured on MA, MB, nutrient broth and nutrient agar supplemented with 10 mg MnSO 4 l À1 at 37, 40 and 45 C for 2, 3, 5, 7, 10 and 14 days. The Schaeffer-Fulton method [23] and phase-contrast microscopy (Eclipse E600; Nikon) were used to detect the spores. Cell morphology and size were observed using transmission electron microscopy (JEM-1200; JEOL). Motility was determined by the hanging-drop technique [24] . Gram-staining was tested as described by Smibert and Krieg [25] . Reduction of nitrate was performed as described by Cowan and Steel [26] . Oxidase activity was examined using a bioM erieux oxidase reagent kit according to the manufacturer's instructions. Catalase activity was detected via bubble production in 3 % (v/v) H 2 O 2 . Hydrolysis of starch, CM-cellulose and Tweens 20, 40, 60 and 80 were determined according to the methods of Dong and Cai [27] . Susceptibility to antibiotics was investigated using antibiotic discs on MA incubated at 37 C for 48 h. Tests for other physiological or biochemical characteristics were performed using API 20E, API ZYM and API 50CHB strips (all from bioM erieux) and GEN III MicroPlates (Biolog), according to the manufacturers' instructions, except that the salinity was adjusted to 3.0 %.
Peritrichous flagella of NC2-31
T were observed by transmission electron microscopy (Fig. S3) . No spores were detected, which is also true of the reference strains Bacillus zeae LMG 29876 T [12] and Bacillus foraminis KCTC 13565 T [14] . Growth occurred under anaerobic conditions with or without 0. T are given in the species description. NC2-31
T was sensitive to chloramphenicol (30 µg), neomycin (30 µg), penicillin (10 µg), vancomycin (30 µg), ofloxacin (5 µg), lincomycin (2 µg), ampicillin (10 µg), cefotaxime (30 µg), tobramycin (10 µg) and rifampicin (5 µg) but resistant to kanamycin (30 µg), gentamycin (10 µg), streptomycin (10 µg) and tetracycline (30 µg).
For the tests for respiratory quinones, cell-wall diagnostic diamino acids and polar lipids analysis, cells were collected and freeze-dried after incubation in modified MB at 37 C for 2 days. The test for respiratory quinones was carried out by HPLC according to the previously described method [28] . The polar lipids and cell-wall diamino acid were identified by the Identification Service, Leibniz-Institute DSMZ (Braunschweig, Germany) using standard protocols [29, 30] . To analyze the cellular fatty acids, NC2-31
T and the reference strains were incubated on MA at 37 C for 2 days. Cellular fatty acids were determined using the Sherlock Microbial Identification System (MIS; MIDI) version 6.1 equipped with a model 6890 N gas chromatograph (Agilent). Peaks were automatically integrated and fatty acids names and percentages were determined using MIS standard software with the TSBA40 database.
Consistent with most of members of the genus Bacillus, the major respiratory quinone of NC2-31
T was MK-7, and the peptidoglycan of NC2-31
T was the A1g type, which contains meso-diaminopimelic acid as the diamino acid. The major polar lipids of NC2-31 T were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylethanolamine (PE) (Fig. S4) . The minor polar lipids of NC2-31 T are two unidentified phospholipids (PLs) and one unidentified lipid (L). The major polar lipids are similar to those of the reference strains Bacillus zeae LMG 29876 T [12] , Bacillus taeanensis KCTC 3918 T [17] and Bacillus subtilis subsp. subtilis JCM 1465
T [31] . However, the novel strain NC2-31 T could be distinguished from the reference strain Bacillus zeae LMG 29876 T by lacking an unidentified aminophospholipid (APL) [12] , and it could be distinguished from Bacillus subtilis subsp. subtilis JCM 1465
T by lacking an unidentified aminophospholipid (APL) and an unidentified glycolipid (GL) [31] . The predominant cellular fatty acids (>10.0 %) in NC2-31
T were iso-C 15 : 0 (18.9 %), anteiso-C 15 : 0 (15.8 %), summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (15.3 %) and iso-C 16 : 0 (10.3 %), which showed significant differences compared with the reference strains Bacillus zeae LMG 29876 T and Bacillus foraminis KCTC 13565 T based on the fatty acid types and proportions. The presence of the predominant fatty acid summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (15.3 %) distinguished NC2-31
T from the four reference strains. Details referring to fatty acids compositions of NC2-31 T and the four reference strains are listed in Table 2 .
NC2-31
T shared some similar characters with the reference strains, such as the type of major respiratory quinone, the type of peptidoglycan, the main major polar lipids and some other biochemical characteristics. These properties are consistent with those of other members of the genus Bacillus. However, NC2-31 T could be distinguished from the four reference strains on the basis of on genomic DNA G+C content, the major fatty acids profile, the results from the API 50CHB and API ZYM tests and some other biochemical characteristics. Combined with the 16S rRNA gene sequence similarity and the results of the phylogenetic analysis, these results lead to the conclusion that strain NC2-31
T represents a novel species of the genus Bacillus, for which the name Bacillus marinisedimentorum sp. nov.is proposed.
DESCRIPTION OF BACILLUS MARINISEDIMENTORUM SP. NOV.
Bacillus marinisedimentorum (ma.ri.ni.se.di.men.to¢rum. L. adj. marinus, of the sea, marine; L. n. sedimentum sediment; N.L. gen. pl. n. marinisedimentorum of marine sediments). [12] . †Data from Nakamura et al. [32] . ‡Data from Subhash et al. [19] . §Data from Tiago et al. [14] .
||Data from Lim et al. [17] .
cellobiose, gentiobiose, a-D-glucose, glucuronamide, acetoacetic acid, sucrose, turanose, stachyose, D-malic acid, propionic acid and acetic acid can be oxidized. MK-7 is the major respiratory quinone and meso-diaminopimelic acid is a diagnostic diamino acid in the peptidoglycan. The major polar lipids are diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), and phosphatidylethanolamine (PE). The major cellular fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 16 : 0 and summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH).
The type strain NC2-31 T (=KCTC 33721 T =MCCC 1K01239 T ), was isolated from a sediment sample collected from the coast of Weihai, PR China. The genomic DNA G+C content of the type strain is 46.3 mol%. 
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